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Abstract: 

PROBLEM TO BE SOLVED: To reduce defects of a semiconductor substrate. SOLUTION: An 
A10.5Ga0.5N layer 27 is grown on a crystal substrate 1 to a thickness of 1 .5 um. Here, 
trimethylgallium, trimethylaluminum, and ammonia are used as the material so that a mol supply 
ratio among Ga, Al, and N, is set so that Ga:Al:N=0.5:0. 5:5,500. Then, a zigzag shape step of the 
height of 2 urn is formed at the A10.5Ga0.5N layer 27 through reactive ion etching. The step is 
deeper than the thickness of the A10.5Ga0.5N layer 27, with a bottom part reaching the GaN 
substrate 1 . An A10.5GaO.5N layer 28 is grown on the A10.5Ga0.5N layer 27 to a depth of 30 um. 
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a Nl 1 8 JeCrOniGaNfl 
8±(C, y-h^l9, y-^tft20, h'W^S 
«2 lSr-ttL^ixSHtS^ilCiiJ^ft h7>-^^ 

[0 0 5 2] ^liOliCii^IHi, HJfcco 

2 5 Sterns, t R«0*Mbfftattifr?*> 

[0 0 5 3] **tt©JK«lC*5»t5£i«|50»« 

(4, m&ionw-mkmtw-mzmstevtitfXK, sis 

o vt^^ft ffifl^fc 5 VMi-ttv coffi^-S^ft t'ft 

■So 

[0054] mmmm 5 ) 0 8 *%w<Dmm<D 

»H8 5H*Jlt5¥*ftS6«©»fiiilll^&S. 0 8[c:|o^ 
■C, TvfriitfJnSJG a N (0, 0, 0, 1) &&1>&>P> 
flSfiicJtl, *ffi(c(4S&l© (0, 0, 0, 1) &(Dm 

nSGaNl2iS»fig$tlTV^. nlGaNl 
2±IC, i?£0. 5/imOnlAlGaN?7S'Ki3 

(A 1 iGa ©fifiJtfil 0 : 9 0) , /f£0. 1 m 
OniGa N}fe#-f K14, Jf$ 5 n m» I n G a Nl 

(0^-tir-f, I nirGa£0Hf B Jt(4 5 : 9 5) bm& 5 
nm®I n G a Nl (0^-g-f , IntGa ©jBfiJttt 
15:85) t(r,tt)»^$iX)t I nGaNif#F<t 
9&5gt£l5, Jf$ 0. 05/iinOpSGaNW 
Kl6, il^O. 0 5umOll»pSA 1 GaN^7 
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y Kl 7 (AltGa ©SeUtfi 10:90), i2« 
m©Mn^W-r6J¥$ 0. 5 </ m©m9ftSfe^! 8 fclStt 
4. fc*3. I nGaNfi^#F«t9^5ffittl5tC*JJj- 

8 ©MPttfiflFfi, ymfov— ?%=i-(r>m 
»««5 aSrflWtt-S. S«$!l 8 ©>g «§! 

fi, llOpSA 1 Ga N?5y Kl 7 £lii£©agSS 

1 8 ©$"# t LT, GaN, A 1 G a N* ¥<D 
A IN, S i Oiftb'O&mftZm^Xi) <fcV\, 
10 [0 0 5 5] tt«£l8±|;it4, ff£ 1 zim©!g2© 
p ffl A lGaN^7-> Kl 9 (A 1 b G a ©iSaiJfcfi 1 
0:90), f JO. ltfmOplGaNa^^M 

i otm&Mf&ztix^^o 

[0 0 5 6] £P>(C, StSl (C(4nM«®l 1, p§JG 
a hll 0!Cf4pM*Il 2#^iVetl®9 

W(tb*lT»9, ngftffil 1 b pltll 2 t©|HHc 
affiSrfTJiD-rsr blz£V) I n G a Nlf #F<t 9 45 
Sttl5^?t1-5. 

[0057] *£M<r>mmiz.tsrtz>*mfr&mti.> ±w- 
9 o&&±bte5£ot£&m*:G-rz>wi!hmmmm£ 

r*UC#V\ nlGa Nl2IC{i^^P| fl a^lt^W / > 

lw, nlGaNl2±l:gM*t5nSA l GaN^ 
7 5-KI3, nlGaN)t^Kl4, JJiVInGa 
N*T-#FJ; 0 TfeSSttl 5 l:iolt5nlG a Nl 2 © 

5o I6»ffi«5 a fi, I nGaNi^Fi!) 

*5ffittli5©fi^teffi«bl^J5fcSii,-CV^*:«)» £ 
ftffi«5 a*©»^-fcH&af4'>fcV\, dtUCj:'?, -© 

[0 0 5 8] fc*J, C ©«■)«# 5 att, InGaNl 

LV>r bltm 0 tX'i>t£\t\ 
[0 0 5 9] **El©*ffit«fflW*Dfl£ifl|ji«: 

40 ;tm, *Kl±Kfl»WlcJ|«»*i>— !P*^*r» 
^c1-§r fcsJJT?*, 1f* : f : *S»*J;<**i- 

[0 0 6 0] Sfi i ©ffi*{4i LTfi, tt&likm&oy 
(l, l, l) ffi, (-1, l, l) ffi, (l, -l, 
D ffi, (-1, -l, D ffi, (l, l, -l) jg, 
(-1, l, -l) ffi, (l, -l, -l) ffi, (- 
l, - l, -l) ffi, fcSv^tt*£A3M&iVflcQ (0, 
0, 0, 1) ffi, (0, 0, 0, -1) Mteb'&mftX' 

50 [0 0 6 1 ] *SI«S©JgJ|lrtJlt5^Wft:*«Sr^-r 
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5fc«>©, *£JiJ&g©#S:i LTf±, MOCVDit, M 
BES, HVPEj£, *fcl4rftb©#ifc£|&^£-fcHj: 
fc * ffl ^ 5 c t # X' § 6 . 
[00 6 2] *||ffi(Z)JKffi{Ciott5^ft:iJieiCO^T 

mmommi tmrno^jyT* htffofcis*. io 

0 0 l$mj«-C fc£*3iS»f£ L»l^«jj(t<0±#H¥^T' 2 

[0063] mm<wtm 6 ) ^tc, *»w©ni6o» 

[00 6 4] *1\ 09 (a) |C«-f\fc3fc:, f7ri' 

r (o, o, o, i) m&x-m&zntzmmi-k^ m 

A1N114 ^JfM-TSo A1N114 <FI-I4, A 1 N 

if-7x^7t©&^g&©Sv>t;:4 9fg£1-5&^ 

[0 0 6 5] |9 (b) [O^-f-J: 9 A 1 Njf 

1 4<d*b(-s«i c> (o, o> o, i) m<n>$mtt£ 

fifltitl 4 a ^tSttSo rODflfiliiti 4 a©Jl»f4l 
0/zm, £bg|5©i:ffi©i|>§f4 2 *j m, U&iiZ nmX'h 
5„ droQflfltfliftl 4 a fc«fcoT«BSK#|6H;: 

^Ji!c£*i58l©;fr|n]l4, <i % l. -2, 0>-T?£>5o 
[00 6 6] fcKl, 09 ( c ) C/Tti 5 A 1 NS 
14±lCMOCVDft5rffll\ f JlO/imOGaNf 

icmff-r tsr^Sif e>ix, GaNii swstBicigi, 

SI"? ©B0g(5©;£pll4A 1 Nil 4©GQg|$± 
©GaNil5 ©t&^RI a (4, GaN|15 ©i#«© 
ittTt i:tCAlN|14 ©DflSK+^tC^^o-C*^ 
U ^ S -Clfi?©tt^»at4i:4 5 0 ftii&WfCG a 
Ng 1 5 0*ffiJCfffe-r5fe^te a 14, A1N|14 
©PBglS'Fflittffii:, A 1 Ngl 4©*B«7)ia^4 5 *f ! tjfi 

[0067] GaNil 5 ©^ffilC&ofc&^HI a © 
««r*P>t*e>1-»t, 09 (d) l^i-«t5J-, Ga 
Nil 5©ffi£K«*b©-o:}3#Kfl»as-et;5J:5 
Id, GaNil 5(C^2W^ST-fc?>[Mlfi«itl 5 a^ 
Ktt^o r©[M]fl«jil 5 a»ja»j, £i«a5©±ffi©ffi. 
*J.fcWS£»4» *il€Wffli!!i*JS 1 4 aCtCtitf 

fc5„ (0, 0, 0, 1) w<r>$Mtw&m 

m<D®m<Dti:-rft<r>*:% $J4 9 O0Ut*fc?>r t/JSg 
-tLT, 09 (e) [C^i-ipfC, GaNil 
5±(CHVPEfelc4i9Jf:$2 0timWGaNSl 6£ 
^•f-5o -©<t§\ A 1 NJf 1 4<75[aa5±ICfc5G a 
Nil 6©»^tea©9*>, »ISifi#©>:tettjaiS2r 

mt. GaNgi Q<omn<omntth^^ \ nh a 

(C££l£5 0 r^K49. te^cffe a 
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5o 

[0 0 6 8] 09(f) (C^-T 4 5 G a N 

Si 6W(££tei®&b±lCMOCVDJ£;£ffll\ J¥£ 2 
M m©7 y K — y°G a NJS 1 7, Jf£ 1 00A©niG 
a Ng 1 8 SrH^^1-5o $f)i:r©nSGaNfl 
8±ic, y-niig, y-*1HI2 0, KW^t 
412 l£^ftmi^5ri(c4^jgft h7^** 

[0 06 9] *Hffi«©^l-*Jtt5^^BWftSW) 

[0070] mm<DMm 7 > »ic *i«oitof 

[OO7 1]01 01:131^,^*1*77^7 (0, 
0, 0, 1) Stgl«±^, Jf£0. 05)imOAlN 
^777122, f Jl. 0 (imfflnSG a Ni 2 3, 

0. 5 // mCOK^SSaA 1 o.2 Gan NfE&tT'ci y ?B 2 
4iS^$tlTI/>5o AlNAy7ri2 2, niGa 
N123, tl7"n 7^12 4 ©fKfililf&R 1 ©ife 

fl^n y?i2 4©^At±Sl5B(C(4, nlAKi 
Ga,, N?7y KJ!3*»**nT^S. ifcfc, *7 
S/Kl3©±(di4, ff£0. l^mOnSGaNW 
KS4, Jp$ 5 nm© I no.05 Ga.,« Ng(0^-fr 
T) iHJ 5 nm© I no. is Ga,., Nl (0^-itT) 
30 b\Z£9Mf$.£titil nGaNl^#FJ:D/i5ffiitI 
5. ff$0. 05flm©piGaNWKl6, ff$ 
0. 8(imOplAU, Gao. 9 7 y KJg 7 , Jf£ 
0. 5/jm©pfGaN3y^^ j-|io«^T 
V5. niGaN|23ipiGaN3y?n 
gl0©±(C{4, 5 ■> ^tll 1 *J4U?1 2^-ttL 
t'tiM^Tfe 5 , t-5y^®ilUt-5s/^ 

40 [0072] *llte©»S(c^o^^-c^4 > 

T(4#4fe*|6]^^S b t)Wf££tl 

'>i"5o r©*g*, *3tW»"C*>5««A©±»0}Stt 
gSrKa-tS^RS©*^, ^a5A©*V^-g-«t (J tTc 

50 **16©?KIBt*J»t5**ffu— !J-*SfiSr, iUl 
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YthkWV—f&ltM 0 0 O^fWeiBLTttt^ 
ttffi©JflP* 2 U «8ltt©fi« 

I8l$&|6]±£»fg.T-t/c 0 

[0 0 7 3] *3l*ro»Jgt*Jtt5¥*ft^— F 
mmX'it, tiyn y *Jg 2 4 5 y KB 3 «fc 9 fc A 

l»jl«)*V^AlGaN-C«J*Lfc*, l^a^l 
24^^77 K13 iPCfcSVtty^y Kg 3 i t) t 
fit>AUMt©AlGaNl:LTt, iSttJUSrHffl-f* 

*2 4©JBJr*±9fci«<-C#5©-C\ 

10 0 7 4] *fc, xmmoBmizisttz^mfci'— f 

«aE^By^Ji2 4SrKfia[Jii:LfciS» p 

[0075] $e>(c s-sroafltssrstes-it^ -fft 

WGaNf23 1 KJIStrpSL tt^B?^ 

[0 0 7 6] ifc, *HJ6©^te{cfc(t5^ai^w— tf 
»«"Ctt, ffittl£ I nGaN, *r*l«*l-©l£ A 1 . 
Gai-. N (O^xSl) 1?fl|fi6UfciS, -)&ic£l£ 
Bu A 1 « G a i I ni-u-vi N (O^U^l, O^VS 

[oo7 7] (m&<DMt&8) mi lit. *%W(omm 

[0078] 012 (a) te*i-»S*|S 1 

GaN (o. o, o, i) mm.X'h'o, miiwfimum 

#1 X 1 O 8 cm" 2 ©«*-C*ffi|C*-e^LT^5 0 US 

YW* KKJcS^xy i 3 SriSg-f-s (012 
(b) ) 0 *HJio^lit?H, y* h05i(@^r 8 

nm, PfPgPIr 1 6 u mit5, B C 1 , «fc 

£ 1 (imiyfy^tS: tf, fiigB©i|®# 7 n m, DO 
SB<75*g^S 1 7itm, iSJ£l n mcox Vy4 y°ik<DfflM&) 

tmmzwm-tz mi 2 ( c ) ) . aatojitf. 7* 

[0 0 7 9] vx? 1 3£fi&* Lfcft. ClOXhKIfcigSr 
G a Nl 2 5 £j&ft-f3 0 fiScftftii^icPI^-f 

zkvxitte^iK ^mm<ommx'it^m^mu^s. 
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Atry^--Tro^/Wtt|SJt* s Ga : N=l : 5 5 0 0 
tti:Z>£o\cmn%ffi.L, lOOOtT'GaN^ftt 
5. r©|g!© (0, 0, 0, 1) ffi±©ffc6ilgtegl$ 
2maX\ 3B*|B]fifc*«:fT5 (012 (d) ) „ W±© 
defile J; 19 G a Nl 2 5 +©4:Rfe a fi 1 t * 9 , 

(S^R6«« b # J&jfc $ tlT I > So 

[0 0 8 0] **J, 1 3©Wt LTIi, *||Jfe 

©^f§©7* M/-^ h©<til, S i O2 ^Auii^S. 

©BC 1 3 c7)ftJl. C 1 2 ^S i C l4«?, mm^-atiX* 

[00 8 1 ] (*fe©^fi 9 ) 0 1 3 (4. *|B9§a£jlE 

[0082] GaNmmnc^8<D^mmmt±<m 

M<DlJ&X\ Cj»OBas 7 n m, Dfl»©«# 1 7 n m, 

U Ga Nf2 5*3«fWl^fti-5 0 fri^ S« 1 icg: 
S£Kttfc©i:|5]C;£8n:\ G a Nl 2 5 dflgB©^ 
20 7 |xm, m&©«!#l 7 i*m, 1 ixm©* 

#©flffl«*IR2©&IS*J&*-t5 D r©8k GaN| 

«rtlci|x*SJ; 5(c-r^o ***©»ffiT-(4, 111©© 
% 2 ©SH^Dflia©Jiffl*|pi{c 8 it mft>t r. t -e 

GaN|2 5©JilCGaNl2 6 GaNl25i:|5] 

[0 0 8 3] «±©J;5(r, aiSgj«triEft*tt9jg-f 
30 rfC, GaN|2 6[Ci4GaNl2 5 (wJt^, <t (9 j£ 

[0 0 8 4] (^*©«j|Bl 0) 01 4li, *5SW»* 

mmmi oicto^^^ B mm<Dmmmxh^ a mi 4 

©^ H B B S«©^M*ftSr0 1 5 £JHl^Tiftlp3-f So 
[0085 1015 (a) ^*5lt5ilSftS«lJ±GaN 
(0, 0, 0, 1) S^T'foS. igli&K 1 ±f£A 1 

0.5 Gaos Nf275rl. 5/ihiMt5 (015 
(b) ) . w©R©*Sa^Jt^ifetttSrlc|8Si-5tO'e 

nfcv^ *mm<DBmx'i-±mM(Dmn8 tmrnn^m 

MJ yg L /^T/^$-!7Ai:T^ ; e = T^ffl^^T > Gai 
A 1 tN©*/P^Jt^G a : A 1 : N= 0 . 5:0. 
5:5 5 0 0ti5i5l:Lfc. r©tt % Ah. G 
ao.5 N12 7it97y9*£¥<Dm£.i>m<¥-m.Xh 

^■yf-yyiZi. ►) , Alos Gaos Ng2 7(Cft§2|/ 
m©=PAtt^tt©aSSSr3g^-t-5 (015 (c-1) , 
015 (c-2) ) o lOglli, A let Gaos Nl 
2 7 ©If $i i9Si< , JSSBttG a Nfi£l iT'SLT^ 
50 2> 0 A 1 0.5 Gaos N^gall 2 7 ©±(C A 1 as Gaos 
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NJf 2 8 £ 3 0 u mfiScfi-TS (Ell 5 (d) ) . :®i 
#, A Us Gao.s Ni2 8l:lt JUfEO^Ji 8 i P 

[0 0 8 6] rtlirliSUt^ A 1 as Gao.s NJf 2 7 

A Us Gao. 5 NI2 8&3 0 /zmfiicftLfc (0 
^•fr-f) „ d©*-^ ©S»fiK^F©SS<DJSg|5f4A 1 
0.5 Gao.5 Ni2 7ffcot 1 G a NSS 1 (4Si±l LT 
l^ftl\, rcDigr, A 1 o.5 Gao.5 N®28C0*ffit 
(4, A Us Gao. 5 NJf 2 8 # 3 0 nm£JH/\fcfcfc, 
GaNtAUs Gao.5 NCO&^Jt&iifCli: <0 £.Ctz? 
yyt&fttELX^Z. 

[0087] &±.nw,mmi ox-^LtzXo^. mm 

*AU.s Gaos NS27*gitMt5:t^7 
S^/S^C/jK ft5„ SMAl.s Gaos NJf2 7£ 

mz-TMfc Ltzmtrznmizffl^z t , mi 5 u) \z 

&3JfylZ7frf£.o\C y A 1 0. 5 G a 0.5 Nf27iGaN 
%M 1 ©te^S^, A Us G a 0.5 NJI 2 7 £&iP 
#ttLfcriT% A Us Gaos NJf 2 7 rt-C$fn£ ft 
■CV5„ A 1 o. s G a o.s NJf 2 7 t A 1 o.s G a 

0.5 NJI 2 8©#ffiT*f4fc^#i^LT^5©lC;ttU 
GaNlgliAl,. s Gaos Nf2 8^It'ftf© 
^i!4CT^5 0 ^(OJ:5.-> iMAI,, Ga 
o.s NJI 2 7%mz.XMf&-t5z\bX% GaNlSU 
A Us Gaos NJf 2 8 ©t&i^&^ti^fP^ft, ? 7 

£.0t£*%-XJ*frb, *£M<DBWl<D&&1 CGa N 
^^¥4*12 7, 2 8l:Al,. s Gaos N^rfflV>5 
JU^di, AlGaNl27iAlGaNf28©M 

^TtR«©a*^feft5 0 

[oo88] mmomm 1 1 ) «t, #»w©njt© 
[oo89] ^f B s« 1 1 l-c, xi&m&i^-rtih 1 

X 1 0 8 c m" 2 ©G a N^HS^ A Us G a o.s N& 

a&k. a i Nesss*fflv\ *mftm 2 5 1 lt, 

GaN, A Us Gaos N, A 1 N&ffll^T, f^TO 

?fiS£7 0 0trt>ib 1 1 0 CC^-t^ffcS-Brfco 
[00 9 0] 1/ ^-f ftOfi^-g-^-fri-o^-C t, % ^afftjf 
2 5 ©fifcfti&aflS 9 0 Or^S^^tiai 6 (a) 

(c) aaEisspaicfflfeiisnrvK t 

0 OVl^TX'it, 017 (a) A»P> (c) 

as#¥tat-ft<bf\ ^jgftJi 2 5 fx-nxm* 

ffift-tH\ *^©«'>dSjL£>ftftv\, £Lh©4 5i;i, A 

1 Ga NKJ:9**$ftfcaSi inaSSrJg^LA 1 
GaNlc4!?1llfi£$ftfc¥i*ftB2 5*rriHM-5»£\ 
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&C:I4, AlGaNf2 5©SgiSi:Lt90 0 1 C4 

[0091] mmmmi 2) ot*ic 

[0 0 9 2] StEltt, aS«rW1-6*7r-fT»R-C 

*>5o ^mmmmxtt, iJ-7r^TS«ii±^s^ 2 

0 ffl£4Lfc (o. 0, 0, 1) X'hZH-y.r'(T&, * 
m%7>t£f<n&7t'%m%' 1 PX\ 3 0 o'CT-i otifWxtik 

■fzztxftm-tZo zoziicmm-rzzkx*, ^? 

pit, 0. UmlXiWgMm^T^^t/i 

[0 0 9 3] ^i2 9ttAl« Gao.s NffeS. 
¥g#Jff 2 9<D^SSS5r3 5 Ot^ib 1 0 0 OtSf 

j*ft?aS;4 s 4 o ot:*ii-eiiA i 

o.s Gao.5 NfitJ&6Lfca»ofc. 9 0 0t;Srg^ 

•5fiS"Ci±, A 1 o.s Gaos NJ4Att(w^oTL*l/\ 

-«fcSi4M»e>ftfca»ofc 0 ¥*#J|2 9©fc£ 

fi?B*(4 4 0 0tUiLk9 0 Ot^Ti-f 5„ 
20 [0 0 9 4] *mftm 2 9 (4 9 0 0 VSXT <Df$.&&&X 
hZ><DX\ iS©fll lomi 7iC^cLfc,fc5K, ^ 
Pfe© m ft tfSfffrftT $ ft a v \ * d 

X\ *mWM2 9«rfifcK£*fc«fc, A 1 0.5 Gaos N 
€ 2 5 £ 9 o o "CW-twifi/Jl-c-jfcft-f 5 r £ T\ 
®ft Lift^Pl&ffi^fM^ftSo 

[0095] a*?, ***©jg(n?f±asmi3c»iBft 
^y^yifmo^miim^xB^LLxhnmxh'o, ^ 

*©^*-C?l4¥3|ft:J| 2 9 tSS^Xf^mWm 2 5 i: LT A 
Us Gao.s N^ffl^TI/^*\ ^mWM2 9 t^mW 
M2 5(75|fi^.-a-j5-tir{COI / N-C, G a N^A 1 N-^lOlfi 
fife© A 1 G a N(D*a^-g-t>-&Srffl^TtPI«ro^*^^ 
bft5„ Sfc, ¥^*J1 2.5©^J¥I4^^1 2 5 tm 
WtMti£tl\iS:< , *f*L< ttO. 0 0 5/zmWifoft 
tfAV\ ft*, *IW©*»-CI4A 1 » s Gao.5 N«2 

5li^f 5 '7 , ti:ii;5©f > ^*#:^Bft ifT-¥fflft S 
fcriS&gftll-g-teA 1 0.5 G a 0.5 N|£f B g 2 5 SrWg-f 

40 s ft aoxmz i. <o wt-r 5 ft t'fT^ii i v \ 
[0096] mm<Dmm 1 3 > o^c, *^^co^e^ 

[0 0 9 7] igfaStg ltLT, 6 H- S 

iC (0, 0, O, 1) , Si (1, 1, 1) , GaA 
s (1. 1, 1) ?rffll^MtiSI©fIl2i:i< 
HtHKLTAU. Gaos NfeIf2 9tAU i Ga 
o.s NJBSS2 5#lfiftriHKLfc. ftjs, SiC, S 
U Ga A sli^flc-CfeSWC-, ii^Oft V =■ V v 

50 [0 0 9 8] *mfcm 2 9 (Dfjt&mZ 3 5 OVfrbl 
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ooo"C*-e3Ef!s$tffci^5, i^TitoJHRfcovvr 

ttf*ja**S4 0 Ot;*jaT*fiA 1 o. 5 Gats Nti/frS 
tf-f, 9 0 0 < C*@X.^?aST'il-«|ifcA 1 0.5 G a 0.5 

(00 9 9] ¥mttm 2 9 fi 9 0 0 ^T^fijcftfigT- 

12 g^rfifefi^li-fc^tc, Ah, Gaos N» 2 5 £ 9 

q Q'C£A±ojaflE-CfifeSi-5c irT% ^tt^ffl*Lfi4c 10 
[0 10 0] *4b\ StglC0ffi*{i(Co^T(4, 

S i CO<6fi«ig|CO^Tt. 6H-SiCW>[), 
4H-S i C^3C-S i C*. «fe©|gafl!it*^H-5 

s i cfco^-tfci^t!i©<&*##e>fta. 

0.5 Gao.5 NSrffl^r^s^, *m#m2 9h¥-m#m 20 

2 5 ©jf&^-g-fr-fri LT, G a N^A 1 N-^ftil©*!^© 

i o i o 1 1 mmmmi 4) o?i:, *£&]©£% 

[0 10 2] HteW^flg8i^<^(ClL'C, 
GaN (0, 0, 0, 1) Sft±t^ 

[0 10 3] :0±l;gi^Kgf5A],, Gao.8 N 
1 2 5 #6 nmf&9:1rZ> <> A l 0.2 Gaos Nf2 5©^ 
ft©gg, IgftdS i fo-SVteS efcSVttMgfeS^fi 30 
Z nSr-g-tfJS^Sr^IA-fSr t-C, Ah: Ga«,, NJf 

trJSSi: LT-tft^fU >7> (S i H, ) . ± V 
(HiSe) , \?*i/9u-<l/9i?=.=.Am# 
( (CsH s ) 2 Mg) , ittf-Aritlst ( (C 

H 3 ) 2 Z n) Srffl^S. 

[0 10 4] A 1 0.2 Gaos NM2 5^<D^WfoWi&b 
©H±©*ffittSir»BI«SrlB-<fclS*, i^Tft©*** 
llCi^tffiWS^lXlO 2 ' cm" J;t)*f<t 40 

5 t . ®H±©*B(ciJ: 1 0 0 n m^--^— comaasig 
iriMWLfc. wK»J:5^ffi©Dflia^J:t), 

^fcEfe&Sl x 1 o 2 ' cm" 3 SXTb-t Si&gtfSfcS, 

[0105] a*,*, ^*etisr^tpjs^i4**ii©^ffi-e 

t©ilos ifflffil:, Ge^roflfefOIVKx^Srffl^fc 

#Hffi©J12li©S ecom^, 0-^Slg©ft&©VI 50 
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fc, Cd4»©te©II»lfc5^l4AJR7ci|ISrfflV^»'g-t 

|B]#©^m75S#btL5„ *Jgtt0&g.-eii¥*ft 

S2 5iSA.l„.2 G an NffeS^, ftf ©M®A 1 
G a N^G a N^A 1 N£ffl^Tt>l^*£©*£*riq#ibtl, 

[0106] (mmmm 1 5 > ofc, #3gp;i©3iis 
[0107] nm<DBm8k±<mmzLx, xuao 

GaN (0, 0, 0, 1) SfcilC* byJ7#i<Dmm 

[0 10 8] r(D±iCgM^S1"-5A 1 „ 2 Gao.8 N 
5£j&ft-r3 0 AI0.2 Gao.8 N12 5 0J&B:© 
RS, GaiAl ©*/v*i|&l:©fPl-*43*)lliaio*yu 

it;S\ Vj£^l^£/ni^e/PflfcS= 1 o 0~1 0 0 

0 0t^5«t5f-Lfc o ^©RlIIlfrtA'flEMtt-jei 
Lfc 0 J&gjfiStt 9 0 Oti^ 1 1 0 OlCT'foSo 

[0 10 9] Ull 9ttV;R*/U#jft*/iil;R*/i,fHH|& 
* (SlTV/lllittmm) *I5 /x m©*^5p±&{c 

^■fixrofigfiS^fcfc^Tt, V/IIIJtSrTif 5 tit 
Sr¥«^S»ii***i-6fc»©^ISIiSit*L. V/n 
IJt^2 0 0«TT?f±iai 7i:|g]«®fi&g«5ti:fc0, 

¥SfcS»>&*j££$itfc^»£-H:. Hli 7lc^1-«tp 

©»j*icttv/injta» 200it)M<, L< it 

1 0 0 OjJLh&gT?*)*. 

[0110] *2gffi®Jg£-?tt¥*#j| 2 5 £ L 

TAI0.2 Gao.8 N^gLfc^S, ftfi,©^fifi)t©A 1 G a 
N^GaN, A 1 Nlio^TtR»©te*^P>n5. 

[0 111] 

[^?q©^*] W±wj;5ic, ^^©^Wftafilltt. 
[0ffi©«f¥ftift?Jn 

[in 1 ] *%m<Dmm<DMm 1 K*jit5**#*-?-©»f 

[1212] n¥«(MtaoKit^ft9rH 

[ni3] *mw<Dmmmm2iz&iiz,¥m&mi-te£. 

[14] ese*©¥*ff»tt**i-ig 

105] *^W©Hte©^3tC*J^5^#:^©»f 
[06] Hl^^S©S!!iS*i*Sr*1-|g 

[0 7] *%w<Dmmmm4^&i-fz>¥mfc%*ii£ 
^©sait^ssr^-rn 

[18] *^SJ©Hffi©^ffi5{Cfc(t5^##:^^©»f 
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[0 9] *mw<Dnnmm6\z.&ftZ¥m&m : T'&£ 


* 3 


niA !GaN^7yKl 




4 


nlGaNM^f Kg 


[ii oi *mw<Dmm<DMn7\z&ftz>¥mfcm*<D 


5 


ffittg 




6 


piGaNW Kg 




7 


^ 1 <D p iA 1 G a N * 9 5> Kg 




8 


€»ft*^g 




9 


l2(0pSAlGaN^7^KI 




1 0 


p^G a N^yff bM 


[013] **M^Hlfi(Z)Jglfi9^t5Jt5^»#aSS: 


1 1 


nill 


^0 


10 1 2 


pSt« 


[0i4] *%w<Dnm<Di&ni oictsvz^mft&iR 


1 3 






1 4 


A 1 Ng 


[0i5] *mw<Dmm<DMMi oicfctta^sftss 


1 4 


a, 15a Bflia 




1 5 


,16 G a Ng 


[0i6] ^mmommmmi nzts^x, /sea* 


1 7 


T> K-/GaNi 




1 8 


n^G a Ng 


[017] *5SMoH«^ffil Kc4oV>T, J&ftffiS 


1 9 


vmrn 


^9 o o°c£xt<d t % <DW&(nmm%^*tm 


2 0 




[018] *»MO*16^Jg|6l 2fc:|8tt5¥*ft£« 


2 1 




£*-T0 


20 2 2 


A 1 


[019] *mw<D^M(Dftmi sic^o^T, vi^e/v 


2 3 


nSG a Ng 




2 4 


A 1 G a Ntl^n 




2 5 


s 2 6 ¥«fffl 




2 7 


,28 A 1 G a Ng 


l Sffi 


2 9 


A 1 G a Ng 



2 nSGaNl * 



10 U [132] [Ull] 
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[012] [015] [H16] 




(m%w% its rie <j2mw% » 



(15) 



#M2 000-353669 
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